Abstract
Introduction

29
Bacterial communities inhabiting surface and subsurface sediments catalyse a number of ecosystem 30 processes, including uptake, storage and mineralization of dissolved organic matter, as well as 31 assimilation of inorganic nutrients. 1 Advection time is a measure of the time that takes water to go through the sediment. Advection time 153 (t) was calculated using the formula:
where Ø is the porosity of the sediment (0.4 for the coarse sediment and 0.32 for the fine sediment). for sedimentation of larger particles and 1 ml of supernatant was transferred in an Eppendorf. (Table 2) . Coarse treatment showed also the shortest advection time meaning that water passed faster 315 through the sediment. On the other hand, Fine-Coarse and Fine treatments showed the longest 316 advection times indicating more time for water to pass through the sediment (Table 2 ).
317
After 30 days from the start of the experiment all the ammonium supplied at the inlet (1.26 mg N-318 NH 4 /L) was eventually fully transformed in all treatments (Fig. S3) . However, Coarse treatment was 319 showing the highest ammonium consumption rate (Table 2) small balance and no differences between treatments were detected.
326
Even though no differences were detected in DOC concentrations differences in DOM properties 327 were reported (Table S1) The LD ratio (live to dead bacteria) was below 1 for all treatments, and increased in depth except in 341 the Coarse treatment (Fig. 3) . Functional diversity decreased with depth (Fig. 3) ; the lowest value 
346
Extracellular enzyme activities showed a gradient in depth ( Table 3 ). The Coarse-fine treatment 347 showed higher β-glucosidase and β-xylosidase activities in the surface compared to the other 348 sediments. This treatment also showed higher β-xylosidase and phosphatase activities at 20 cm depth.
349
The Coarse treatment showed higher β-glucosidase and leucine-aminopeptidase activities at 40 cm 350 depth. On the right part of the same graph (Fig.4) we can find the treatments with low hydraulic 
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The supporting information is available free of charge via the Internet at http://pubs.acs.org.
478
DOM properties measured in each treatment during the experiment (Table S1) Values are the mean of the four sampling days (n = 12) ± sd. Positive process rates indicate production while 684 negative process rates means removal/consumption. Letters next to the means indicate significant differences 685 between treatments (Treat) after Tukey's post-hoc analysis. 686 Values are the mean of the replicates (n=3) ± sd, expressed as nmolMUF/g dry weight·h for β-glucosidase (β-689 glu), β-xylosidase (β-xyl) and Phosphatase (Phos); and nmolAMC/g dry weight·h for Leucine-aminopeptidase 690 (Leu). Letters next to the means indicate significant differences between treatments (Treat) after Tukey's post-691 hoc analysis comparing treatments at each depth. Values in bold indicate the highest activity measured at each 692 depth. 693
